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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the reflection 
conductive substrate which is lightweight and has high 
heat resistance and rigidity by laminating a reflection 
layer which contains white pigment and resin, a barrier 
layer formed of silica, and a conductive layer in order on 
a laminate plate formed of fiber cloth set with resin. 
SOLUTION: The reflection conductive substrate 1 1 is 
constituted by laminating the reflection layer 13 
containing the white pigment and resin, the barrier layer 
14 formed of silica, and the conductive layer 15 in order 
on one main surface of the laminate plate 12 formed of 
the fiber cloth impregnated with thermosetting resin. The 
silica constituting the barrier layer 14 is produced 
preferably from polysilazane having a cyclic structure. 
Further, the reflection layer 13 and barrier layer 14 may 
be formed on both the surfaces of the laminate plate 12. 
As the material of the fiber cloth used for the laminate 
plate 12, there are glass such as E glass, D glass, and S 
glass and a filament of resin such as aromatic polyamide. 

The laminate plate 12 is preferably of double stack constitution from the point of view of weight 
reduction. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The reflective mold conductivity substrate characterized by providing the laminate 
containing the fiber cloth which resin was infiltrated and was stiffened, the reflecting layer 
formed on said laminate including white pigments and resin, the barrier layer formed on said 
reflecting layer including the silica, and the conductive layer formed on said barrier layer. 
[Claim 2] The reflective mold conductivity substrate according to claim 1 characterized by 
generating the silica which constitutes said barrier layer from the polysilazane which has cyclic 
structure. 

[Claim 3] The reflective mold conductivity substrate according to claim 1 or 2 with which said 
reflecting layer and a barrier layer are characterized by being formed in both sides of said 
laminate. 

[Claim 4] The laminate containing the fiber cloth which resin was infiltrated and was stiffened, 
and the reflecting layer formed on said laminate including white pigments and resin, The 
reflective mold conductivity substrate equipped with the barrier layer formed on said reflecting 
layer including the silica, and the conductive layer formed on said barrier layer, The reflective 
mold liquid crystal display characterized by providing the liquid crystal layer prepared between 
the transparence resin substrate with which it countered with the field in which the conductive 
layer of said reflective mold conductivity substrate was formed, and was prepared, and the 
transparent electrode was formed in the opposed face, and said reflective mold conductivity 
substrate and a transparence resin substrate. 

[Claim 5] The manufacture approach of the reflective mold conductivity substrate characterized 
by to provide the process which forms the barrier layer which contains a silica the process 
which applies and heats the mixture of white pigments and thermosetting resin, and forms a 
reflecting layer in one principal plane of the laminate which the fiber cloth was made into the 
core material, and resin was infiltrated, and was stiffened, and by applying and heat-treating the 
polysilazane which has cyclic structure on said reflecting layer, and the process which form a 
conductive layer on said barrier layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a reflective mold 
conductivity substrate, a reflective mold liquid crystal display, and a reflective mold conductivity 
substrate, and relates to the manufacture approach of the reflective mold conductivity substrate 
suitable for the liquid crystal display especially carried in a Personal Digital Assistant device, a 
reflective mold liquid crystal display, and a reflective mold conductivity substrate. 
[0002] 

[Description of the Prior Art] In recent years, the need of a small Personal Digital Assistant 
device is increasing with progress of satellite communication or migration communication 
technology. The display carried in many of Personal Digital Assistant devices is asked for it being 
a thin shape, and the liquid crystal display is most used abundantly. 

[0003] Moreover, since it is required for the display for Personal Digital Assistant devices that it 
is a low power and that the visibility under outdoor daylight should be high, the reflective mold 
liquid crystal display is used abundantly rather than the transparency mold liquid crystal display. 
[0004] One sectional view of the conventional reflective mold liquid crystal display is shown in 
drawing 4 . The liquid crystal layer 44 prepared between the conductive substrates 42 and 43 of 
a pair with which the reflective mold liquid crystal display 41 has been arranged face to face, and 
the electrode layer was formed in each opposed face by drawing 4 , and which consist of glass, 
and the conductive substrates 42 and 43 of these pairs, and the liquid crystal layer of the 
conductive substrate 42 consist of light reflex layers 45 which consist of mixture of the white 
pigments and PET which were prepared in the field of the opposite side etc. 
[0005] Thus, the light reflex layer 45 is formed instead of the back light generally used for a 
reflective mold liquid crystal display with a transparency mold liquid crystal display. The 
conductive substrate used with an above-mentioned reflective mold liquid crystal display is a 
transparency mold conductivity substrate with which the conductive layer which consists of a 
transparent conductive ingredient was generally formed on the glass plate with a thickness of 
0.7-1.1 mm which has optical properties, such as the Takamitsu transmission, low Hayes, and a 
low retardation. 

[0006] Since the glass plate which has thermal resistance and chemical resistance is used for 
this transparency mold conductivity substrate, it has sufficient reinforcement, for example to 
processing of the photo etching performed in processes in manufacture of a liquid crystal 
display, such as formation of the orientation film, and electrode formation, sputtering, etc. 
[0007] Moreover, properties, such as oxygen barrier property required of a conductive substrate, 
steam barrier property, and scratch-proof nature, are also good. However, since glass is used for 
the above-mentioned transparency mold conductivity substrate, its shock resistance is low and 
is very heavy. Since shock resistance falls further when thickness of a glass plate is made thin, 
in order to lightweight-ize a substrate, lightweight-izing is difficult. Therefore, using resin films, 
such as plastics, for a conductive substrate is examined by the small Personal Digital Assistant 
device currently asked for high shock resistance and a lightweight thing. 

[0008] One sectional view of the conductive substrate which used the conventional resin film for 
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drawing 5 is shown. The laminating of the anchor coat layer 53 and the transparent electrode 
layer 54 is carried out to one principal plane of the heat-resistant transparence resin film 52 one 
by one, the laminating of the barrier layer 55 and the rebound ace court layer 56 is carried out 
one by one, and the conductive substrate 51 is constituted from drawing 5 by the principal plane 
of another side of the heat-resistant transparence resin film 52. 

[0009] The conductive substrate using a resin film is lightweight, without being divided unlike a 
glass plate. However, single resin cannot be made to pay all the functions, such as oxygen barrier 
property, steam barrier property, and scratch-proof nature, generally. Therefore, in the 
conductive substrate 51 using a resin film, the barrier layer 55 which has oxygen barrier property 
and steam barrier property, and the rebound ace court layer 56 which has scratch-proof nature 
are needed. 

[0010] Moreover, on the heat-resistant-resin film 52, the transparent electrode layer 54 cannot 
be formed directly. Therefore, it is necessary to form the anchor coat layer 53 between the 
heat-resistant-resin film 52 and the transparent electrode layer 54. 

[0011] In addition, although the barrier layer 55 is the monolayer which has oxygen barrier 
property and steam barrier property, since it is very difficult to give oxygen barrier property and 
steam barrier property to single resin, the barrier layer 55 is usually constituted from drawing 5 
by the two-layer structure which carried out the laminating of the layer which has oxygen barrier 
property, and the layer which has steam barrier property. However, generally, the resin which has 
steam barrier property has high surface energy, and its familiarity by other resin is low. 
Therefore, in order to paste up other resin on the resin which has steam barrier property, it is 
necessary to perform surface treatment. 

[0012] Thus, in manufacture of the conductive substrate using a resin film, since it is necessary 

to carry out the laminating of a huge number of the resin layers and many processes are needed, 

the problem that a production process becomes complicated will be produced. 

[0013] Moreover, a line coefficient of thermal expansion is large, since the conductive substrate 

using a resin film is formed by carrying out the laminating of two or more resin layers from which 

coefficient of thermal expansion differs, it is easy to produce the curvature of a substrate etc. in 

the case of a heating process, and thermal resistance, such as heat dimensional stability, is low 

[ a substrate ]. Furthermore, since this conductive substrate is deficient in rigidity, deformation 

of substrates, such as above-mentioned curvature and bending, produces it easily. 

[0014] Therefore, if both conductive substrates 62 and 63 of a pair are constituted from resin as 

shown in drawing 6 , the problem that the alignment of a substrate etc. becomes difficult will be 

produced in the case of manufacture of a liquid crystal display. Since a hotter process becomes 

** when forming an array electrode, this problem becomes remarkable especially. 

[0015] Moreover, if one conductive substrate 72 is constituted from glass among the conductive 

substrates 72 and 73 of a pair and the conductive substrate 73 of another side is constituted 

from resin as shown in drawing 7 , problems, such as alignment of an above-mentioned 

substrate, will not be produced. However, since glass is used, the problem that shock resistance 

is low and lightweight-ization becomes difficult is produced. 

[0016] 

[Problem(s) to be Solved by the Invention] As mentioned above, the configuration became 
complicated and the conductive substrate used with the conventional reflective mold liquid 
crystal display needed many processes for manufacture of a substrate, in order to obtain 
lightweight-izing and sufficient shock resistance, the oxygen barrier property, steam barrier 
property, and scratch-proof nature of a substrate. Moreover, since thermal resistance and 
rigidity were low, it was easy to produce deformation of curvature, bending, etc., and 
manufacture of a display etc. was difficult. 

[0017] It is lightweight and has sufficient shock resistance, oxygen barrier property, steam 
barrier property, and scratch-proof nature, and a configuration is easy and this invention aims at 
a thin shape and offering the manufacture approach of a reflective mold conductivity substrate 
with high thermal resistance and rigidity, a reflective mold liquid crystal display, and a reflective 
mold conductivity substrate. 
[0018] 
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[Means for Solving the Problem] This invention offers the reflective mold conductivity substrate 
characterized by providing the laminate containing the fiber cloth which resin was infiltrated and 
was stiffened, the reflecting layer formed on said laminate including white pigments and resin, the 
barrier layer formed on said reflecting layer including the silica, and the conductive layer formed 
on said barrier layer. 

[0019] This invention is characterized by generating the silica which constitutes said barrier 
layer from the polysilazane which has cyclic structure in the above-mentioned reflective mold 
conductivity substrate. This invention is characterized by forming said reflecting layer and a 
barrier layer in both sides of said laminate in the above-mentioned reflective mold conductivity 
substrate. 

[0020] Moreover, the laminate with which this invention contains the fiber cloth which infiltrated 
resin and stiffened it, The reflecting layer formed on said laminate including white pigments and 
resin, and the barrier layer formed on said reflecting layer including the silica, The reflective mold 
conductivity substrate equipped with the conductive layer formed on said barrier layer, The 
reflective mold liquid crystal display characterized by providing the liquid crystal layer prepared 
between the transparence resin substrate with which it countered with the field in which the 
conductive layer of said reflective mold conductivity substrate was formed, and was prepared, 
and the transparent electrode was formed in the opposed face, and said reflective mold 
conductivity substrate and a transparence resin substrate is offered. 

[0021] Furthermore, the process which applies and heats the mixture of white pigments and 
thermosetting resin, and forms a reflecting layer in one principal plane of the laminate which this 
invention made the fiber cloth the core material, and resin was infiltrated, and was stiffened, The 
manufacture approach of the reflective mold conductivity substrate characterized by providing 
the process which forms the barrier layer containing a silica, and the process which forms a 
conductive layer on said barrier layer is offered by applying and heat-treating the polysilazane 
which has cyclic structure on said reflecting layer. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
more to a detail, referring to a drawing. One sectional view of the reflective mold conductivity 
substrate applied to 1 operation gestalt of this invention at drawing 1 is shown. 
[0023] The reflective mold conductivity substrate 1 1 carries out the laminating of the reflecting 
layer 13 which contains white pigments and resin in one principal plane of the laminate 12 which 
consists of a fiber cloth into which thermosetting resin was infiltrated, the barrier layer 14 which 
consists of a silica, and the conductive layer 15 one by one, and consists of drawing 1 . 
[0024] Although the laminate used with the reflective mold conductivity substrate of this 
invention consists of a fiber cloth into which thermosetting resin was infiltrated, it can mention 
filaments, such as glass, such as E glass, D glass, and S glass, and resin, such as aromatic 
polyamide, as an ingredient of the fiber cloth used. 

[0025] As for the path of this filament, it is desirable that it is 20 micrometers or less, using the 
filament of a diameter 20 micrometers or less — a reflective mold conductivity substrate — 
thin-shape-izing — and it can lightweight-ize and the mechanical strength of a substrate can be 
raised. 

[0026] although it can also use as a nonwoven fabric, without weaving when using these 
filaments as a fiber cloth — a plain weave and Chu-tzu — it is desirable to weave by weave, 
such as textile and twill, and to use as textile fabrics. Moreover, as for the thickness of a fiber 
cloth, it is desirable that it is 30-100 micrometers, and it is more desirable that it is 30-50 
micrometers, the case where the thickness of a fiber cloth is in above-mentioned within the 
limits — a reflective mold conductivity substrate — thin-shape-izing — and it can lightweight- 
ize and the mechanical strength of a substrate can be raised. 

[0027] In addition, the surface roughness of the fiber cloth produced changes according to the 
weave of a filament, the case where a fiber cloth is produced using the same filament — surface 
roughness — twill and Chu-tzu — although it becomes high in order of textile and a plain weave, 
a substrate front face can be graduated by forming a barrier layer by sufficient thickness. 
[0028] Moreover, when producing a fiber cloth with a plain weave, sinking in to the fiber cloth of 
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the below-mentioned resin becomes easy, and the manufacturing cost of a laminate can be 
reduced. Thermosetting resin sinks into the fiber cloth explained above. As resin used for sinking 
in to a fiber cloth, the heat-resistant high thermosetting resin of phenol resin-epoxy resin 
mixture, bismaleimide-triazine resin mixture, etc. can be mentioned. If the epoxy resin of a 
bisphenol mold is used as an epoxy resin, using phenol novolak resin as phenol resin, since high 
thermal resistance can be obtained, it is especially desirable. 

[0029] Although what is guided from diamino diphenylmethane can be used as bismaleimide, that 
to which the phenyl group of diamino diphenylmethane is guided from the compound permuted by 
the alkyl group may be used. Moreover, triazine resin can be obtained by the demineralization 
acid reaction of bisphenol A and a cyanogen chloride. In addition, what is marketed from the 
Mitsubishi engineering plastics company as such bismaleido triazine resin mixture as BT resin by 
which the epoxy resin etc. was added can be used. 

[0030] As the laminate used with the reflective mold conductivity substrate of this invention is 
shown below, it is manufactured. First, an above-mentioned thermosetting resin constituent is 
melted to organic solvents, such as ketone solvent, and the above-mentioned fiber cloth is 
infiltrated. This is dried primarily, and prepreg is produced and formed into B stage. It is 20- 
60kg/cm2, heating this prepreg at about 150-180 degrees C using for example, a two-sheet pile 
and a hotpress. It pressurizes by the pressure of extent. Furthermore, a laminate is obtained by 
heating this at about 150-180 degrees C, and stiffening thermosetting resin. As for the rate of 
the resinous principle in a laminate, it is desirable to be controlled to 40 - 60% of the weight. 
[0031] Although the laminate manufactured as mentioned above is the configuration of having 
piled up two fiber cloths, it is a light weight and a thin shape, and if sufficient mechanical 
strength can be obtained, there will be especially no limit in the number of laminatings. However, 
in order to control the anisotropy of a laminate, as for a laminate, it is desirable to consider as 
the configuration which piled up even fiber cloths, and it is most desirable to consider as the 
configuration repeated two sheets from a viewpoint of lightweight-izing. 

[0032] As for the thickness of this laminate, it is desirable that it is 50-200 micrometers, and it 
is more desirable that it is 50-100 micrometers, the case where the thickness of a laminate is in 
above-mentioned within the limits — a reflective mold conductivity substrate — thin-shape- 
izing — and it can lightweight-ize and the mechanical strength of a substrate can be raised. 
[0033] Moreover, the laminate which is marketed from the laminate manufacturer and with which 
the metallic foil was stretched on the front face may be used as a laminate used with the 
reflective mold conductivity substrate of this invention. In addition, the metallic foil stretched by 
such laminate marketed is easily removable by etching. 

[0034] With the reflective mold conductivity substrate of this invention, white pigments like a 
titania generally used can be mentioned as white pigments used for a reflecting layer. A 
reflecting layer is formed by making the thermosetting silicone resin distributed in the BTX 
solvent distribute these white pigments, applying and drying and heating this further to a 
laminate. 

[0035] At this time, as for the weight ratio (P/R ratio) of white pigments to silicone resin, it is 
desirable that it is 2.5-6, and it is more desirable that it is 4-6. When a P/R ratio is more than 
the above-mentioned lower limit, the line coefficient of thermal expansion of each class which 
constitutes a reflective mold conductivity substrate can be made low, and the heat dimensional 
stability of a substrate can be raised. However, if a P/R ratio exceeds the above-mentioned 
upper limit, distribution of white pigments will become difficult. 

[0036] As for the thickness of this reflecting layer, it is desirable that it is 5-10 micrometers. 
Without making the thickness and weight of a reflective mold conductivity substrate increase 
greatly, when the thickness of a reflecting layer is within the limits of this, it can be white, and 
the color of a laminate can be concealed, and until can reduce surface roughness to some 
extent. 

[0037] The barrier layer of the reflective mold conductivity substrate of this invention can 
consist of silicas. As for the silica which constitutes this barrier layer, obtaining from 
polysilazane is desirable. Polysilazane is general formula H3 Si(NHSiH2) n NHSiH3. The silazane 
and general formula n (SiH2 NH) of the shape of a shown straight chain It is the polymer which 
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makes a frame the shown cyclo silazane. If these polysilazane is carried out hydrolysis and a 
polycondensation by predetermined processing, Si-N association of polysilazane will be severed, 
Si-O association will be produced, and a silica and ammonia will be produced. Therefore, when it 
has the hydrogen atom which polysilazane combines with a silicon atom, the hydrogen atom 
combined with a silicon atom remains also in the silica to generate. 

[0038] If the polysilazane of the low-temperature baking mold which has cyclic structures, such 
as annular par hydronalium polysilazane by which Pd complexes, such as TONEN polysilazane 
low-temperature baking mold N-L1 10 type marketed from TONEN CORP., were added as a 
catalyst as polysilazane, is used, since polysilazane is changeable into a silica by heating at the 
comparatively low temperature of about 100-150 degrees C, it is desirable. 

[0039] If the polysilazane which has condensed-ring structure is used as polysilazane of the low- 
temperature baking mold which has cyclic structure especially, the rate of the hydrogen atom 
combined with a silicon atom decreases in the silica which is a resultant, and since the number 
of the oxygen atoms combined with the silicon atom whose number is one increases, a firm and 
precise barrier layer can be formed. 

[0040] Formation of the barrier layer using above-mentioned polysilazane can be performed by 
[ as being the following ]. First, it applies and dries on the reflecting layer formed on the 
laminate, and the xylene solution of polysilazane is made immersed into hydrogen peroxide 
solution for about 2 to 4 hours. Next, the barrier layer which consists of silicas is formed by 
pulling up a laminate from hydrogen peroxide solution, and heating it at the temperature of about 
100-150 degrees C for 1 to 48 hours. 

[0041] Generally the layer which consists of a silica can also be formed with vacuum deposition 
or a sol-gel method. However, in vacuum deposition, even if it is difficult to form the film of 
sufficient thickness, it compares and forms, a crack and a pinhole will be generated. Moreover, in 
a sol-gel method, in order to change an alkoxide to an oxide, heating at very high temperature is 
needed. Therefore, it is inapplicable to the substrate using resin. 

[0042] If above-mentioned polysilazane is used to it, it is about 100-150 degrees C in 
comparatively low temperature, and the silica film of sufficient thickness can be obtained. Thus, 
as for the thickness of the barrier layer formed, it is desirable that it is 0.5-2 micrometers, and it 
is more desirable that it is 1.5-2 micrometers. Sufficient oxygen barrier property and steam 
barrier property can be obtained without making the thickness and weight of a reflective mold 
conductivity substrate increase greatly, when the thickness of a barrier layer is in above- 
mentioned within the limits. Moreover, in an above-mentioned reflecting layer, although surface 
roughness cannot fully be reduced, when the thickness of a barrier layer is more than the 
above-mentioned lower limit, it becomes possible to fully reduce the surface roughness of a 
substrate. 

[0043] As an ingredient used for a conductive layer with the reflective mold conductivity 
substrate of this invention, it is In2 03-Sn02. Transparent conductive ingredients, such as 
mixture (ITO), Ti02 / Ag/Ti02, Bi03, Sn02 (F), CdSn03, and V2 05, nH2 O, can be mentioned. 
As for the thickness of this conductive layer, it is desirable to be formed by the thickness of 
500-3000A. 

[0044] As for the reflective mold conductivity substrate of this invention, the reflecting layer and 
the barrier layer may be formed in both sides of a laminate. One sectional view of the reflective 
mold conductivity substrate applied to other operation gestalten of this invention at drawing 2 
R> 2 is shown. 

[0045] The laminating of a reflecting layer 23, the barrier layer 24, and the conductive layer 25 is 
carried out to one principal plane of a laminate 22 one by one, to the principal plane of another 
side, the laminating of a reflecting layer 26 and the barrier layer 27 is carried out one by one, and 
the reflective mold conductivity substrate 21 is constituted from drawin g 2 . 

[0046] Thus, if a reflective mold conductivity substrate is constituted so that it may become the 
symmetry to a laminate, the coefficient of thermal expansion in two principal planes of a laminate 
becomes equal, and even when heated, it will be hard to produce deformation of curvature etc. 
[0047] One sectional view of the reflective mold liquid crystal display possessing the reflective 
mold conductivity substrate mentioned above to drawing 3 is shown. The reflective mold liquid 
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crystal display 31 counters with the field in which the conductive layer (not shown) of the 
reflective mold conductivity substrate 32 and this reflective mold conductivity substrate 32 was 
formed by drawing 3 , is formed, and consists of liquid crystal layers 34 prepared between the 
transparence resin substrate 33 with which the transparent electrode (not shown) was formed in 
the opposed face, and the reflective mold conductivity substrate 32 and the transparence resin 
substrate 33. 

[0048] Thus, the usual transparence resin substrate used from the former as shown in drawing 5 
as a transparence resin substrate 33 used with the reflective mold liquid crystal display 
constituted can be used. As mentioned above, the laminating of an anchor coat layer and the 
transparent electrode layer is carried out to one principal plane of a heat-resistant transparence 
resin film one by one, the laminating of a barrier layer and the rebound ace court layer is carried 
out one by one, and this transparence resin substrate is constituted by the principal plane of 
another side of a heat-resistant transparence resin film. 

[0049] As an ingredient of the heat-resistant transparence resin film used for this transparence 
resin substrate, a polycarbonate, polyarylate and polyether sulphone, the norbornene system 
resin marketed as ARTON from Japan Synthetic Rubber Co., Ltd., the heat-curing mold arylation 
polyphenylene ether marketed as A-PPE from Asahi Chemical Co., Ltd. can be mentioned. 
[0050] Moreover, although oxygen barrier property and steam barrier property are required also 
of the barrier layer used for this transparence resin substrate, generally the resin which has 
these functions in coincidence is not known except the resin containing a halogen atom. 
However, when the resin containing a halogen atom is used, isolation halogen ion will mix into a 
liquid crystal layer, and it will have a bad influence on the property of equipment. Therefore, it 
constitutes from bipolar membrane which usually piled up the resin film which has oxygen barrier 
property for a barrier layer, and the resin film which has steam barrier property. 
[0051] As resin which has the oxygen barrier property which constitutes this transparence resin 
substrate, nylon, an ethylene-vinylalcohol copolymer, etc. can be mentioned and polyethylene 
etc. can be mentioned as resin which has steam barrier property. As for these resin film, it is 
desirable that it is the thickness of 5-10 micrometers. If thickness exceeds 10 micrometers, the 
light transmittance of a transparence resin substrate falls, and barrier property will become 
inadequate when thickness is less than 5 micrometers. 

[0052] If the rebound ace court layer used with this transparence resin substrate is constituted 
from urethane resin, silicone resin, acrylic resin, etc., sufficient scratch-proof nature can be 
obtained. Moreover, an anchor coat layer usually consists of primers, coupling agents, etc., such 
as acrylic resin. 

[0053] In addition, it is desirable to use that in which the barrier layer which consists of silica 
same with having explained the reflective mold conductivity substrate to one [ at least ] principal 
plane of an above-mentioned heat-resistant transparence resin film as a transparence resin 
substrate was formed. Thus, if a transparence resin substrate is constituted, high barrier 
property can be obtained with an easy configuration, and a reflective mold liquid crystal display 
can be lightweight[ a thin shape and ]-ized more. 

[0054] As for the thickness of this barrier layer, it is desirable that it is 0.3-2.0 micrometers, and 
it is more desirable that it is 0.3-1.0 micrometers. Moreover, when this barrier layer is formed in 
both sides of a heat-resistant transparence resin film, barrier property becomes still higher and 
is desirable. 

[0055] It consists of liquid crystal ingredients same with a liquid crystal layer being used with the 
usual reflective mold liquid crystal display with the reflective mold liquid crystal display of this 
invention. As mentioned above, although the reflective mold conductivity substrate of this 
invention was explained as what is used for a reflective mold liquid crystal display, it is possible 
to apply to the display using electroluminescence etc. for example. 
[0056] 

[Example] Hereafter, the example of this invention is explained. 

(Example 1) As it was shown below, the reflective mold conductivity substrate (1) was produced. 
[0057] First etching processing was performed to glass epoxy copper clad laminate TLC551M 
whose width of face is 1m by 0.1mm in thickness marketed from Toshiba Chemical CORP., 
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copper foil was exfoliated, and the laminate which consists of E glass was produced. 
[0058] Heat-resistant white coating No.4264-2 of 1 acidity or alkalinity by OKITSUMO Co. which 
made silicone resin distribute a titania were infiltrated into this laminate, and the white coating 
was made it with ** to both sides of a laminate. By heating this at the temperature of 150 
degrees C for 4 hours, the coating was stiffened and the reflecting layer whose thickness is 5 
micrometers in the center section of a laminate was formed in both sides of a laminate. 
[0059] Next, this laminate was immersed during the xylene solution which contains the low- 
temperature baking mold annular par hydronalium polysilazane by TONEN CORP. by 20% of the 
weight of concentration, and the TONEN polysilazane low-temperature baking mold N-L1 10 type, 
and this was dried for 30 minutes at the temperature of 80 degrees C. The barrier layer which 
thickness becomes from the silica which is 1.7 micrometers in the center section of a laminate 
was formed on the reflecting layer formed in both sides of a laminate by heating it at the 
temperature of 150 degrees C further for 2 hours, after making this laminate immersed into 
hydrogen peroxide solution for 4 hours. 

[0060] In addition, since the dip painting cloth method was adopted in above-mentioned 
spreading, the thickness nonuniformity of the spreading film had arisen at the edge of a laminate. 
Then, the edge which becomes an oil level and parallel at the time of immersion was cut and 
removed by width of face of 10cm, respectively, and the edge which becomes an oil level and a 
perpendicular was cut and removed by width of face of 5cm, respectively. 

[0061] Furthermore, the reflective mold conductivity substrate (1) was obtained by forming the 
ITO film with a thickness of 1000A in one principal plane of this laminate as a conductive layer 
by sputtering. In addition, the curvature of a substrate, bending, etc. were not produced at all on 
the occasion of production of a reflective mold conductivity substrate (1). 
[0062] When the line coefficient of thermal expansion of the reflective mold conductivity 
substrate (1) produced as mentioned above was measured, it turned out that they are 1.4x10- 
5/degree C and a very small value. Moreover, it is Rmax when surface roughness was measured. 
It was 1 1 nm. 

[0063] (Example 2) As it was shown below, the reflective mold conductivity substrate (2) was 
produced. First, etching processing was performed to copper clad laminate CCL-H860 whose 
width of face is 1m by 0.1mm in thickness marketed from the Mitsubishi engineering plastics 
company, copper foil was exfoliated, and the laminate which consists of E glass was produced. 
[0064] The reflective mold conductivity substrate (2) was produced like the example 1 except 
having used this laminate. In addition, the curvature of a substrate, bending, etc. were not 
produced at all on the occasion of production of a reflective mold conductivity substrate (2). 
[0065] When the line coefficient of thermal expansion of the reflective mold conductivity 
substrate (2) produced as mentioned above was measured, it turned out that they are 1.3x10- 
5/degree C and a very small value. Moreover, it is Rmax when surface roughness was measured. 
It was 9nm. 

[0066] (Example 3) As it was shown below, the reflective mold conductivity substrate (3) was 
produced. First, the thermosetting resin constituent which consists of ketone solvent which 
mixed phenol novolak resin and the epoxy resin of a bisphenol female mold by the weight ratio of 
104:168 on the plain-weave fiber cloth T-740 with a thickness of 0.1mm it is thin from E. I. du 
Pont de Nemours and the Polly p-phenylene phthalamide fiber by the Toray Industries Kevlar 
company marketed from the SAKAI industrial company, and added latency strengthening catalyst 
Novacure 3721 by Asahi Chemical Co., Ltd. at 1.5% of the weight of a rate on it was infiltrated. 
This fiber cloth was dried at 80 degrees C for 1 hour, and two prepregs were produced. 
[0067] The laminating of the prepreg of these two sheets is carried out so that MD or the 
direction of TD of each fiber cloth may cross mutually, and it is 40kg/cm2. The hotpress was 
performed at a pressure and the temperature of 150 degrees C, and the laminate was produced. 
In addition, the rate of the resinous principle in the produced laminate was 45 % of the weight, 
and thickness was 0.17mm. 

[0068] The reflective mold conductivity substrate (3) was produced like the example 1 except 
having used this laminate. In addition, the curvature of a substrate, bending, etc. were not 
produced at all on the occasion of production of a reflective mold conductivity substrate (3). 
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[0069] When the line coefficient of thermal expansion of the reflective mold conductivity 
substrate (3) produced as mentioned above was measured, it turned out that they are 1.1x10- 
5/degree C and a very small value. Moreover, it is Rmax when surface roughness was measured. 
It was 7nm. 

[0070] Moreover, as it was shown below, the transparence resin substrate (1) used as an 
opposite substrate of a reflective mold liquid crystal display and (2) were produced. 
- Transparence resin substrate (1) 

The polyether sulphone film with a thickness of 1 00 micrometers for optics marketed from the 
Mitsui Tonosho chemistry company was immersed during the TONEN polysilazane low- 
temperature baking mold N-L110 type by TONEN CORP. which is the xylene solution which 
contains low-temperature baking mold annular par hydronalium polysilazane by 20% of the weight 
of concentration, and this was dried for 30 minutes at the temperature of 80 degrees C. The 
barrier layer which thickness becomes from the silica which is 0.5 micrometers was formed in 
both sides of a polyether sulphone film by heating it at the temperature of 150 degrees C further 
for 2 hours, after making this polyether sulphone film immersed into hydrogen peroxide solution 
for 4 hours. 

[0071] Furthermore, the ITO film with a thickness of 1000A was formed in one principal plane of 
this polyether sulphone film as a conductive layer by sputtering, and the transparence resin 
substrate (1) was produced. 

[0072] When the line coefficient of thermal expansion of the transparence resin substrate (1) 
produced as mentioned above was measured, it turned out that they are 5.5x1 0-5/degree C and 
a little big value. Moreover, it is Rmax when surface roughness was measured. It was 10nm. 
[0073] - Transparence resin substrate (2) 

To both sides of the hardening film of the thermosetting arylation polyphenylene ether with a 
thickness of 100 micrometers marketed from Asahi Chemical Co., Ltd., like the above-mentioned 
transparence resin substrate (1), the barrier layer which consists of a silica was formed, the ITO 
film was formed in the principal plane of one of these as a conductive layer, and the 
transparence resin substrate (2) was produced. 

[0074] When the line coefficient of thermal expansion of the transparence resin substrate (2) 
produced as mentioned above was measured, it turned out that they are 3.5x1 0-5/degree C and 
a little big value. Moreover, it is Rmax when surface roughness was measured. It was 8nm. 
[0075] The above-mentioned reflective mold conductivity substrate (1) The comparison of 
weight and thickness was performed about alkali-free-glass substrate OA-2 [ with a thickness of 
0.7mm ] marketed from - (3), a transparence resin substrate (1), (2), and Nippon Electric Glass 
Co., Ltd. The result is shown in Table 1. 



[0076] 
[Table 1] 






(mm) 


EttM^mttStk (i) 


0. 12 


0. 1 


R%tmmm,t±mm (2) 


0. 13 


0.1 




0. 17 


0.2 


mmmm&m (1) 


0. 03 


0. 1 


mmmmrn®. (2) 


0. 07 


0. I 


OA-2S*g 


1 


0.7 



[0077] In Table 1, the weight of reflective mold conductivity substrate (1) - (3) and a 
transparence resin substrate (1), and (2) is shown by the relative value to the weight of OA-2 
substrate. The reflective mold conductivity substrates and transparence resin substrates of this 
invention are a light weight and a thin shape compared with a glass substrate so that clearly 
from Table 1 . 

[0078] Moreover, reflective mold conductivity substrate [ of the above-mentioned examples 1- 
3 ] (1) - (3), a transparence resin substrate (1), The transparence resin substrate AMOREX film 
with a thickness of 1 00 micrometers which used the polycarbonate as the base film marketed 
from (2) and a Fujimori industrial company. And measurement of the moisture vapor transmission 
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under 40-degree C temperature and the humidity conditions of 60%RH and oxygen permeability 
was performed about transparence resin substrate FST-5337 [ with a thickness of 100 
micrometers which is marketed from Sumitomo Bakelite Co., Ltd. and which used polyether 
sulphone as the base film ]. The result is shown in Table 2. 



[0079] 
[Table 2] 




(g/rf-day) 


(cc/24hT'atm*n?) 


(1) 


0.5 


0.1 ETF 


KftffiWRttSiE (2) 


0. 7 


0. IETF 


SWIitttSS (3) 


0. 7 


0.1KT 


mmmmmm (n 


2. 7 


0.1 EAT 


mmmmmm (2) 


2. 3 


0. l£*T 


AMOREX 


11 


0.1 EAT 


F ST- 5 3 3 7 


57 


1.5 



[0080] As shown in Table 2, it turns out that reflective mold conductivity substrate [ of 
examples 1-3 ] (1) - (3) shows good steam barrier property. Although a transparence resin 
substrate (1) and (2) have low steam barrier property compared with reflective mold conductivity 
substrate (1) - (3) r they show high steam barrier property as compared with AMOREX and FST- 
5337. 

[0081] Moreover, it turns out that reflective mold conductivity substrate (1) - (3) and a 
transparence resin substrate (1), and (2) show sufficient oxygen barrier property. 
(Example 4) As it was shown below, the reflective mold liquid crystal display was produced. 
[0082] First, patterning of the conductive layer of the reflective mold conductivity substrate (2) 
produced in the example 2 was carried out, and the array electrode substrate was produced. The 
orientation film was formed by applying the polyimide film to the electrode surface of this array 
electrode substrate, and performing rubbing processing. 

[0083] Next, by applying the polyimide film and performing rubbing processing, the orientation 
film was formed in the field in which the conductive layer of the above-mentioned transparence 
resin substrate (2) was formed, and the common electrode substrate was formed in it. 
[0084] The spacer which consists of a silica particle was sprinkled, the array electrode substrate 
and the common electrode substrate were stuck on it using the sealing compound which 
consists of an epoxy resin, as each electrode surface countered the electrode surface of the 
array electrode substrate formed as mentioned above, and the liquid crystal cell was produced. 
[0085] After pouring in a liquid crystal ingredient from opening of this liquid crystal cell, opening 
was closed, the polarization film with a thickness of 0.2mm which is from polyvinyl-butyraHodine 
on the screen side of a common electrode substrate was stuck, and the 5 inches reflective mold 
liquid crystal display was produced. 

[0086] In addition, the trouble on the process by deformation of the curvature of a reflective 
mold conductivity substrate, bending, etc. was not produced on the occasion of production of a 
reflective mold liquid crystal display. Moreover, even if it carried out the drop test of this 
reflective mold liquid crystal display from height of 1.5m, breakage did not produce it. 
[0087] (Example 5) The 5 inches reflective mold liquid crystal display was produced like the 
example 4 except having formed the array electrode substrate using the reflective mold 
conductivity substrate produced in the example 1 , and having formed the common electrode 
substrate using the above-mentioned transparence resin substrate. 

[0088] In addition, the trouble on the process by deformation of the curvature of a reflective 
mold conductivity substrate, bending, etc. was not produced on the occasion of production of a 
reflective mold liquid crystal display. Moreover, even if it carried out the drop test of this 
reflective mold liquid crystal display from height of 1 .5m, breakage did not produce it. 
[0089] (Example 6) The 5 inches reflective mold liquid crystal display was produced like the 
example 4 except having formed the array electrode substrate using the reflective mold 
conductivity substrate produced in the example 3. 



http://www4.ipdl. ncipi.gojp/cgi-bin/tran_web_cgLejje 



2006/04/19 



JP,11 -00281 2,A [DETAILED DESCRIPTION] 



10/12 <<— v 



[0090] In addition, the trouble on the process by deformation of the curvature of a reflective 
mold conductivity substrate, bending, etc. was not produced on the occasion of production of a 
reflective mold liquid crystal display. Moreover, even if it carried out the drop test of this 
reflective mold liquid crystal display from height of 1.5m, breakage did not produce it. 
[0091] (Example 7) The reflective mold liquid crystal display was produced like the example 4 
except having made size into 7 inches. 

[0092] In addition, the trouble on the process by deformation of the curvature of a reflective 
mold conductivity substrate, bending, etc. was not produced on the occasion of production of 
size of a reflective mold liquid crystal display as for 7 inches. Moreover, even if it dropped this 
reflective mold liquid crystal display from height of 1.5m, breakage did not produce it. 
[0093] (Example 8) The reflective mold liquid crystal display was produced like the example 5 
except having made size into 7 inches. 

[0094] In addition, the trouble on the process by deformation of the curvature of a reflective 
mold conductivity substrate, bending, etc. was not produced on the occasion of production of 
size of a reflective mold liquid crystal display as for 7 inches. Moreover, even if it dropped this 
reflective mold liquid crystal display from height of 1.5m, breakage did not produce it. 
[0095] (Example 9) The reflective mold liquid crystal display was produced like the example 6 
except having made size into 7 inches. 

[0096] In addition, the trouble on the process by deformation of the curvature of a reflective 
mold conductivity substrate, bending, etc. was not produced on the occasion of production of 
size of a reflective mold liquid crystal display as for 7 inches. Moreover, even if it dropped this 
reflective mold liquid crystal display from height of 1.5m, breakage did not produce it. 
[0097] (Example 1 of a comparison) The liquid crystal cell was produced like the example 4 
except having produced the array electrode substrate and the common electrode substrate 
using the transparence resin substrate AMOREX film with a thickness of 100 micrometers which 
used the polycarbonate as the base film marketed from the Fujimori industrial company. 
[0098] Next, by applying heat-resistant white coating No.4264-2 of 1 acidity or alkalinity by 
OKITSUMO Co. which made silicone resin distribute a titania, and heating at the temperature of 
150 degrees C for 4 hours, the rear face of the electrode surface of the array electrode 
substrate of this liquid crystal cell was made to harden a coating, and the reflecting layer whose 
thickness is 5 micrometers was formed in it. 

[0099] After pouring in a liquid crystal ingredient from opening of this liquid crystal cell, opening 
was closed, the polarization film with a thickness of 0.2mm which is from polyvinyl-butyraHodine 
on the screen side of a common electrode substrate was stuck, and the 5 inches reflective mold 
liquid crystal display was produced. 

[0100] In addition, on the occasion of production of this reflective mold liquid crystal display, 
bending of a transparence resin substrate arose at the conveyance process of a substrate, at 
the seal process, the curvature of a transparence resin substrate arose and the positioning 
trouble arose. Therefore, the location precision of the produced liquid crystal cell became 
inadequate. 

[0101] Breakage was not produced when this reflective mold liquid crystal display was dropped 
from height of 1 .5m. 

(Example 2 of a comparison) The reflective mold liquid crystal display was produced like the 
example 1 of a comparison except having produced the array electrode substrate and the 
common electrode substrate using transparence resin substrate FST-5337 [ with a thickness of 
100 micrometers which is marketed and which used polyether sulphone as the base film ] from 
Sumitomo Bakelite Co., Ltd. 

[0102] In addition, also on the occasion of production of this reflective mold liquid crystal display, 
bending of a transparence resin substrate arose at the conveyance process of a substrate, at 
the seal process, the curvature of a transparence resin substrate arose and the positioning 
trouble arose. Therefore, the location precision of the produced liquid crystal cell became 
inadequate. 

[0103] Breakage was not produced when this reflective mold liquid crystal display was dropped 
from height of 1 .5m. 
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(Example 3 of a comparison) The liquid crystal cell was produced like the example 4 except 
having produced the array electrode substrate using alkali-free-glass substrate OA-2 [ with a 
thickness of 0.7mm ] marketed from Nippon Electric Glass Co., Ltd., and having produced the 
common electrode substrate using transparence resin substrate FST-5337 [ with a thickness of 
100 micrometers which is marketed from Sumitomo Bakelite Co., Ltd. and which used polyether 
sulphone as the base film ]. 

[0104] After pouring in a liquid crystal ingredient from opening of this liquid crystal cell, opening 
was closed and the polarization film with a thickness of 0.2mm which is from polyvinyl-butyral- 
iodine on the screen side of a common electrode substrate was stuck. 

[0105] Next, white PET with a thickness of 200 micrometers which is marketed from Toray 
Industries, Inc. and which made PET distribute a titania, and E22 have been arranged as a 
reflecting layer at the rear face of the electrode surface of the array electrode substrate of this 
liquid crystal cell, and the 5 inches reflective mold liquid crystal display was produced at it. 
[0106] In addition, the trouble on the process by deformation of the curvature of a reflective 
mold conductivity substrate, bending, etc. was not produced on the occasion of production of a 
reflective mold liquid crystal display. However, when this reflective mold liquid crystal display was 
dropped from height of 1 .5m, breakage produced it in the array electrode substrate. 
[0107] (Example 4 of a comparison) The reflective mold liquid crystal display was produced like 
the example 3 of a comparison except having produced the common electrode substrate using 
alkali-free-glass substrate OA-2 [ with a thickness of 0.7mm ] marketed from Nippon Electric 
Glass Co., Ltd. 

[0108] In addition, the trouble on the process by deformation of the curvature of a reflective 
mold conductivity substrate, bending, etc. was not produced on the occasion of production of a 
reflective mold liquid crystal display. However, when this reflective mold liquid crystal display was 
dropped from height of 1 .5m, breakage produced it in the array electrode substrate and the 
common electrode substrate. 

[0109] The comparison of weight and thickness was performed about the reflective mold liquid 
crystal display of the above-mentioned examples 4-9 and the examples 1-4 of a comparison. 
The result is shown in Table 3. 



[0110] 
[Table 3] 
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0.5 
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0.6 
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0. 7 
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0. 10 


0,7 




0. 44 


1.3 


jttt«4 


1 


1.9 



[0111] In Table 3, the weight of the reflective mold liquid crystal display of examples 4-9 and the 
examples 1 -3 of a comparison is shown by the relative value to the weight of the reflective mold 
liquid crystal display of the example 4 of a comparison. Compared with the reflective mold liquid 
crystal display of the examples 3 and 4 of a comparison, it turns out that the reflective mold 
liquid crystal display of examples 1-9 is fully lightweight so that clearly from Table 3. Moreover, it 
turns out that the reflective mold liquid crystal display of examples 4-9 has the reflective mold 
liquid crystal display of the examples 1 and 2 of a comparison, an EQC, or the thickness not 
more than it, and it is sharply thin-shape-ized compared with the reflective mold liquid crystal 
display of the examples 3 and 4 of a comparison. 
[0112] 

[Effect of the Invention] As shown above, according to this invention, on the laminate with which 
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a reflective mold conductivity substrate consists of a fiber cloth hardened with resin Since it is 
constituted by carrying out the laminating of the reflecting layer containing white pigments and 
resin, the barrier layer which consists of a silica, and the conductive layer one by one It has 
lightweight and sufficient shock resistance, oxygen barrier property, steam barrier property, and 
scratch-proof nature, and a configuration is easy and the manufacture approach of a heat- 
resistant and rigid high reflective mold conductivity substrate, a reflective mold liquid crystal 
display, and a reflective mold conductivity substrate can be offered. 



[Translation done.] 
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tizmmmttx. mmmt-xfr^mztix^z, 

c (Oct o Kmmznx^&mmmm z tat^mmt. 

10 *-y?->7lc£K>mmimi;TZ>ZttfX%&o 

[0034] *¥moB.®mmn&mm\ zmmicm 
[0035] c<d*:#, ^u^-yffliigKW-rsefegg 

tt©MJt (P/Rit) tt» 2. 5~6-e*5Ci;#W 
fk<. 4~6T*&3C£;&U!)$?3;U\> P/RJt** 

±lB±ffiffi%Sx.5 G^**©#»*' t ffl*ifc*3o 
[0 0 3 6] £ <D fcmmvmZ it, 0 fimX&Z, 

ztt>w%Li\ fcmm<DW£t>\ cvmmmc&zm 
c<b^<, mm&<D&*m&xmmu fr-omwmm* 
[0037] ^mm<r>Kmmmwmw.<Dt^)Tm\t. 

ys/^fyfct*, -ISSH, s i (nhs ih, ). n 

HSiH, JC*-riMltt©S'7lf> J f>-|fta (S i Hz 

i-ottft*£i;, ->u*Rtf7> : ex7**-rs. k 

[0 0 3 8] ^y^-lf^fcLT, JK«H±i»»6*JR*tX 
Tl^^fiSsHU^-lf^ffiiaJfeSSN-L 1 1 0£^7° 

m<o, Pdmto&tmt Lxmuztircmw^-t Ka 
4-°y ->7if >ss©«««jfi*w-r*fiigjfefis!<!!)#y 2/ 
7+f>£fflv^£, i oo~i 5 o°cmm(oitmf3i&^ 

[0039] mviffim*%?%i&ffigti$.m<DXv 

50 ^5 fc, aSflfelil*T**5' , J*»t>-p, ^S^(c^ 
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[0 0 4 0] ±m<D$vi/7*fy*m^rcJv)7m<D& 

tifc&MmticMia • mm<k7m7kwc 2-4 

3i*±*5\ ioo~i 5 o-cgfiossT-i ~4 8mm 
tamt zctic^r), 5/ y * n s> < y 7B #e 

[0041] — IRKtt, 5"J*a»5fc3Ji8\ 

[0042] **ikj*u ±3S(D4-°ys/7ify*fflv^-5 

1 0 0-1 50'Cga«DJt^Wffit^gfiT% 
SSO->'J AB%j|SC tff-pt5©?J&5. CCD J: 5 
tLTJgjfliSft^'^/iOJPSti, 0. 5~2/im7 
fei.il WIK, 1. S-Z/jmt^iltAUt) 

wsasw4ws?>»£ ^sa^*^ < tfttaS-SS C t & 
< . -HMrt«/<y 7tt&tf*g^ 'J 7l4£f#S c t 

[0043] 7mw<Dmwmw&w&.T\ mmm\m 

l^tlSWflfcLTtt, I n z 0,-SnO ! 
(I TO) , TiOi /A g/T i Oz . B i 0 3 , S 
nOi (F) „ Cd S nOs , V* 0 5 • n Hz OH© 

ff£fi, 5 0 0~3 0 0 0^y^XhD-A<DIP$T-Jg 

[0 0 4 4] *56W©K»S»«tt»R«, KMB&tf 

[0 0 4 5] 02T% K*tS#«tt*«2 1 fi, ffiffitfi 
2 2©-SO±ffilC, Sl^fS 2 3 , Ay7«2 4, Rtf 

6 R xs 7 * y 7 Jf 2 7 fitW^MI jntMsnTi^. 
[0 0 4 6] C©J:3»C, SWSMWttSS*, WJUS 
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[004 7] 03ic, ±®Lrzfc%mmw&mmzmm 

ft£i$£&9%&B3 1 tt, S*t3k J ^«tt»ffi3 2 C 

■f) *w^n/c^B^ijg»g3 3i:, ss«fi!#*te£ 
*3 2 t^»ig»K3 3 t<D?3\cm}t>ntcm£km 3 

[0 0 4 8] c©«fc3fc»jS*ft5EI*!!»E££a*S!l 
10 T-ffll>&tlSjSM»lfi»«3 3fcLT(±. 05{C^TJ: 

u&frzm^t>*ix^z>mn<Dmw®mwfc*m 
[0049] coawffliiggfifcmv&ftsBaMBSTO 

ft»7-f;l/AC>W8£LTfcl\ #y#-#*-K #y 
Rtf^'Jx- B*-o-figrf 
20 A*tfre> A R T0N£ LTrf5lS^nTt/^/;l/#;l/^> 

[0050] tfc, c©38wi»iBS«tcffli^ns/^y 
7gict, itjR/^y 7ttsa*7k^m^y r&tm&zti 

y 7it^*-r zmmmt. TmfcLWT&z&tzmm 
mt*miatc®.fsmx*mmz>o 
[0051] £<Dmm®mm&*Mi$.?z>mmrtv 7tt 

7tt^*-r^ffii§i:LT(i, «yx^p>««¥tjr«z: 

t^ftS. <ine.cD^gg)l(i, 5~1 
$.SCi:AWSLt\ JP^^l 0/im%S^.^i:, 'Mm 

40 tt, ^'J7ttW»i:4§ 0 

[0 0 5 2] C©2W«flSaSfiTffllr^nSM-F3- 

hB^. vuzymm. 5"J3->*ib, Rt>*7^y;i/ 
tix^&o $fc, 7>A-n-n«, jug, 7^y;b 

[0 0 5 3] SH^B§»Si: LT> ±a?coili^tt 

« ttSStc -dv ^TSJB^ L /c© ISlttco -> y * ^ c, a § M 
y7**^j«*nfc«>0*ffl^5J: ^AW$Lt,\ ccr> 

50 &$tcmmmwA*mf8&zt, mwKmfS.x-n^ 



(6) 
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mm • ®m{t?zz ttfxzz* 

[0 0 5 4] Z<D/^)7m<DmZlZ. 0. 3-2. 0 fi 
mt'fe^Cii^SK, 0. 3—1. 0(imT$5C 

«J^7^/l/A©PoSK:J£$-r<5£, ^yrtttfS&KK 

[0055] *%W(ommmgkm7rMWT:\ ®&m 

[0 0 5 6] 

(1) £ffSLfc„ 

[0057] ^s^5*;i/tt*»-6m)RsnTV'« 

JS£ 0. 1 mmTHtf 1 m(Di}^7.^^>mWttMW. 

t l c 5 5 1 mic, ^v?->7wmzMLTmmttmm 20 
[0058] c<Dmmm^ ??-7*i/v^-ymm 

No. 4 2 6 4-2£$S£-l±T, *»l«©Pflffi{C 36 

&»*&#Lfc„ en* 1 5 0 °c<dm&z\ 4mmm 
[0059] at, coaiiffi*, iis&tt£!©&2gj&£ 

§y?lttA-H KD4-°U'>7if>*2 0SM%©«KT*# 

L 1 1 0^^7°cffca«L, nn*8 0tOMt% 3 
O^HSaiLfco C©fWHfi£, 5BlttakJfck't'f<:4ll* 

Bgais-efcii, 1 5o o ccDgST\ 2Btr^ta 

&f Scaled: tK 8Wfi©ffiffiKj&8£ftfcK8MLt 
tc , £ 1 . 7 /x m© »; A £ & 

[0060] &jb\ ±^©^{cio^Tait^ffi^jf - 
fflLfcfcfc, «Ufffi©4£gPT\ ^M«t)|»PA73b^i; 

fniOc m©«BT*«]»r • Bfc£U ffiS £ Sittlcfc Zffi 40 

[0061] ^et, c©*jf«©--73©±c§ic, 
y$V>inc£*)B2 l ooo^y^hn- a© I T 

£«E ( i ) zm fe„ afe, s»s#mfts« ( i ) off 

[00 6 2] W±<Dcfc 5 £ LTft ii 

s (i) <o®%mm&&izmj£Lrct£z, 1.4x1 

fc, *ffifflfi«rilJ^Lfci:C5, R.,, AM 1 nmfi 50 
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o7Co 

[00 6 3] (H%0ij 2 ) WTfcasf J: ? fc LT, Sit 
§y^«tt*« (2) *ft«Lfc. ST, £li>y-7 

mmX'^tiU m<Dmm.mm^.CCL-H8 6 x-y 

[oo6 4] cvmmmzm^rcctuftimmmi t 
mmicLT. Rttmmmimm (2) *ftsiLfc. * 
*>, mmmw&mw. (2) ©ft«©isk:, gs©g?> 

[00 6 5] «±© «fc 3 (c LTttS! LfcEfcfSMMIttS 
ft (2) ©«fS«3i06a*ij!l£Ufctc:5, i.3xi 

0 " s /°c fc««>T/hS c t ifi&fr-D fc„ $ 

7c, 3lSffig£$J£ Lfc £ C 5, R.» & 9 n mT'fe o 
[006 6] (Hfigffll 3 ) OTC^T <t 3 tcLT, Rftf 

§y#«tt«£ (3) ^ftMLfco *-f, -9-*-rs»tt^ 

5m»S*lT^5, -r^4-°> • lib • ^T^-ttH©^ 

1 mm©f8|f)«T-7 4 OK, 7i/-;l//#7 
y7^flg^tr7.7xy-;bFS©x^+v/^^l 0 

4 : 1 6 8©S»t'?ig^LmjS^©»fttt3MbS 

n/^737 2 i^i. 5mm%(om^TmuLrz 

fc. C©«*iflJ$r 8 0°CT 1 WFfflK«ILr7*U 7°b7"^ 
2ftff^Lfc 0 

[0067] ;ine)2te©7 0 U7V7^ ^n^'n©^ 

«©M D $ fc(i T D^ifijtfSWcXg-T* <t 5 lc«S 
L, 40kg/cm ! ©JE73, 1 5 0°C©£fiT^-y h 

S«f©fflB&?!c#©SiJ^W: 4 5fiM%T*fet), ff^tt 
0. 1 7mmT'feo/co 

[0 0 6 8] C©«Wfi*fflv»feC fctWf.ttHSt0i 1 t 
IBItRlCLT, S*f§y«14S« (3) ZimLfco % 

fe, sit^«tt»« (3) ©<t®)©pmc, afi©s(3 

[0 0 6 9] JXh©«fcdKLTff»LfcKI*Sil|*ttS 
« (3) ©«K«3g«»%jiaSLfei:C5, 1.1X1 
0" s /°Ci:S*T/h^^ffiT^§Ct7b^ofco .$ 

[0 0 7 0] $rc, WT^-r^^tCUT, SWSfKS 
(1 ) , (2) ^ffSLfco 

• mmmmmm ( 1 ) 

E#Jgj£ft^ftfr&rU8£SttTV;s, JP? 1 0 0 /zm© 

-r s + y \s y m m v $> % ms^j&oyfm^ o 



(7) 
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!n-li i cnzsov 
i 5 o °c<Di&mr\ 2mmhum?z>ctic& 

5 fi m<DisV AfrSftS^y 7m*&fcLfc B 

[0071] £e>tc, ccDt'v^-f-juxji^yy^ji 
i±<D-j5<D±mc, xM7?';>^ia!3i?iooo 

^fflflMSfi (l) ^ffSiLfto 
[0 0 7 2] ^Oi^tCLT^b/cgB^gaifi 

( 1 ) £DS§#Slg3i»&$iJ£ L/c 5 . 5X10 

ffiffifi£$J$£ LtctZZ, R m 1 0 n m T*$ -p fc 0 

[0 0 7 3] -SB^BgaS (2) 
Mb^±^e.fUfl5^tlTV^, JP£ 1 0 0 /imOff&gifk 

5>&5^y7/f£flgfi)cU ^O-^OiffiK I T0IS£ 

mmmtLTitmLT. mmmmmu (2) 

[0 0 7 4] «±0 J: 5 1 LT{t»Lft^B^)|gaS 

(2) <D^ii?|^|i{>&IiJ^Lfci:C15. 3.. 5X10 

[0075] ±ies»iys*ttaig ( 1 ) ~ ok a 

BMIgSS OK (2) „ RtfB*«^?ttA^m 
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[0 0 7 6] 
[«1] 



10 



20 







(ram) 


K£t5^mi*g«[ ( l ) 


0. 12 


0. 1 


Rlt^fgte&fi (2) 


0. 13 


0. 1 


SW^^t*^ (3) 


0. 17 


0.2 




0. 08 


0. 1 


(2) 


0. 07 


0. 1 


OA-2StS 


1 


0.7 



[0077] mi t% K%mmn&mm en ~ (3) 

MtBTOBIgffi (1) , (2) OMati, 0A-2« 

Acidic *MB«cDsi4§ywBtts«Rt;sB^jiga 

[0 0 7 8] ±ffi*SS#J 1 ~ 3«SSvf§y««tt» 

* ( o ~ o) , jiBH^ss ( 1 ) ; (2) , && 

7f ^AtLfcIS? 1 0 0 /imfOjfBTOaga^AMOR 

?ioo(i mommmmm FST-5337 k-d^ 

T, 4 0 °C £0SSR 6 0 % R H cDgg^ffTT cD7j<H 

[0 0 7 9] 
[312] 





(g/V-day) 


<cc/24hr-atm-m?) 


stt^mitas ( 1 ) 


0.5 


0. i£TF 


Kmmm&m& (2) 


0. 7 


o.mT 




0.7 


0. 1HT 


mmmmmwi (d 


2. 7 


0.1 £AT 


^9WfltlS& (2) 


2.3 


o.mT 


AMOR E X 


11 


0.1 utf 


F ST- 5 3 3 7 


57 


1.5 



[0 0 8 0] S2lcS1-j;3[c. HMiJl~3^5S!tiy 
(1) ~ (3) tt, &#&7j<3iM^y7tt£ 
S L T^S £ £ A^^So aB^IISK ( 1 K ( 2 ) 

£M§y««tt«« (1) ~ (3) iCtt^Zt, 7kM 
^VJ7V£m&^t)\ AMOREXSt>'FST-533 

[0081] sfc. mmwm&sw. ( 1 ) ~ (3) r 

tfaBE<§tJiS& ( 1 ) s (2) (i, +^K«/^;714 
[0 0 8 2] £?\ ^S6^2T^iiLfcSi>tiy^mit* 

« (2) <Dmnm*'^--y?LT, ri^fnmmm 



too83]^ ±mmmmmmm (2) cd#to^ 

Jtmtct\z&<9, ElpJ^^ffMLT, 3t>tll« 
[0 0 8 4] UttD&oKLTBf&Lttls-fmmmfa 

7UsfnMmfot?*ymmmmtz^ ztiztKomm 

[0 0 8 5] cKDSH-b^cDF^PgPTb^^^^aA 
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[0086] &3b\ RMmmmwr^m<o^m<om^ 

mit, 1. 5mCDiS2fr£&TMifc£tfTk, 

[0087] immm 5 ) 7 ssais*, mmm \ 
TftmLfcmmmnftmmm^TBf&L, ^ym 

it. mmm 4 1 mmc ut, 5 ^ y^-^Mmmm^ 

[0088] KMmmikm^mwvimvmc, 

[0089] cmmrn 6 ) 7 b-< m®s«^. hjmij 3 
mm t fc^*f§uw«ttas^ffl ^r^fiSc Ltcct Wi- 
tt. mmm4 tmuKLx, syy^-commm^m^ 

[0090] K%mmmii*giW<D{m<Dmic, 
[0091] mMM7) yyxttijyi-tLrcct 

[0 0 9 2] &:Jb\ ^X^T^VftLT^ KltS 

fii^<D«c J; 3Ig±© h ^7;WJ£ U&frofco 
left. c^KttSMIISl^gufkL 1. 5m<D?S£frS> 

[009 3] (HSS^8) *f-<X%7 -<y?-t LfzCt 

ewa, ^ifiW5i:[B]«{cLT. g*tiyfg B B B *^g^ 
[0094] ■9--rx%7-r>^{cLT ! £>, sits 

$ B B B Sl^§<Dftfi<DjgH::, RltSW«ttSS<DS 9 ^ 
C<DS*fiiaiia^guf«\ 1. 5mOl?i!)^ 
[009 5] (HJS0IJ9) ?SX*7Jyl-£ LfcZ.il 

[0 0 9 6] y-^XZ7 -O-^RcLTt, Kmi 
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z^mmm^^mmn, 1. sm^ia^*^^ 
[0097] (tk^j 1 ) mmj-mtifrzinm-gtiT^ 

0 11 m<Dmmffe&fa A M 0 R E X 7 -i hh*m^T7 

vywm&Wkxi^i^ ywmmm.*\tmhrzz. tim 

[0 0 9 8] 3fclc, c®«g-te;u©7U-f*ffi®R<DW 
@ffi<9HEtc, ^^-7^->y=3->ffiBg{c^$-B: 
10 fc, **^^tt«!(0-»ttflDB«HtefeafiNo. 4 2 
6 4-2%i*U 15 0°C<D?agT\ 4«fHiDj»f« 

[0099] £(DMM,*;i<Dffln&fr<bm&timz&\ 
\z, i$v\i-)i7*^ ; 7-)i-3vmfrt>tez>m-zo. z 

mm<D^%y^)Vh^K)^X, 5 -Y y"f-<D^MW&. 
B B B ^SH^tiLfc„ 

[oioo] c(DfcMmm£km*mm<D<m<Dm 

[oioi] c<Dfc%mmM,mK%iwz. 1. smcoja 
awj2) &M^-t^y h&fr^mzriT^z. 

#V3L—7-fr7,)l>*.y%:^-X7-</lLtLrcm-$ 1 0 

o iimiommmmsmF st-5 3 3 7»T7w 

[0 10 2] COS^ffiSsfi^SlKJD^liOIS 

[0103] c<DKmmmr B mfr^m^. 1 . sm^is 

0. 7mm<DM7;l/A'J*"^XSffiOA-2^fflV^T7 
fcJPSl OOfimOaWWIiSaSF ST-5 3 3 7%ffl 
[0 10 4] ilOfg B a B -t;PC>^Pgi5^e»fg B B ) W*aA 
m mOlSft 7 ;l/ A^rftS »3 fee 

[0105] wz, z.vmih-bfrVTU'fmmwRvw. 

50 ffiffiOSffiK, SCH±*pe»mfc2nTV.5, ^^^.7^: 
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PETlCfiflLZ#rcmZ20 0 jxmOfiPET, E22 

[0106] fc%mm§ i B m7Kmm<Dttm<Qmz, 

[0 1 0 7] (Jt80i4) B^SHfffttfrkffifl&Sft 
Tl^S, P£0. 7mm^*7;l/* , ;**'77.S1S0 A- 10 
2 *JSl vr 3 * >«SiSS*ftS L fc C £ £Wtt . Jt« 

[0 10 8] &i>\ sasSM^HOftSloiSK:* 
S»ik J »«ttS*^S t> *M»**oa«lc J: §IS1<D 

HS^g£. 1- 5m<DK5^5ST*-&fekC5, 

[0109] Jifg^Mfiaj 4-9 s.?>*j:b«fiaj 1 ~ 4 OSSt 

fc„ S3t, *oies%^-ro - 20 

[0 110] 
[S3] 







(ma) 


^1&#J4 


0. 15 


0. 5 




0. 17 


0. 5 




0. 19 


0.6 


HJS#J7 


0. 30 


1 0.5 




0. 34 


0.5 




0. 38 


0. 7 




0. 11 


0. 7 




0. 10 


0.7 


Jt««3 


0. 44 


1.3 


Jfctt«4 


1 


I. 9 



30 



[0 1 1 l]g3T\ nmU~9RZf\tmU ~3<D 

w & ^&«t 5 tc , *m« i ~ 9 (Dfcmm&wmm 

4<DSWttB B B *^aHkJ:l:^?.i:7c>lifciiSfb$nT 
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[0 112] 

t)«ia«ti*©T, ear*, gai^y 
[0 1 ] *mm~nmBmic&z>ixmmmm&Mfa<D 

-®tE0<, 

[0 2] *»WOfl!lOll»JKfl|K«SSI*S»*ttS«i 
<D-»rffi0„ 

[0 3 ] *fffl©-iMiici§gitsa B B H ai8i 

<D-$fffi0 o 

[0 4 ] «E*<DSI^»S^^iSi«©-BrffiH. 

[05] 'ft&ommmmmRtD-vsiwmo 
[06] ^*©Ki*^ B 3 B s^acD-iTffi0o 

[07] t*OKItIS[iIfxiIff)-ISria 
[ft*f©SJf»] 

11.21 -S»SJj9*ttSfi 

1 2, 2 

1 3, 2 3. 2 

1 4, 2 4. 2 7-^U7H 

15,2 5--mnm 
3 1 •••jgit§u« B s B a^ga 

3 2 -£ftf£mtt£K 
3 3- ^HMBg»K 

3 4 -ffiftjl 

4 1, 6 1, 7 1 -"£atI!ttA&CT&l 

4 2, 4 3, 6 2, 6 3, 7 2, 7 3-#*ttS« 
4 4, 6 4, 7 4 -MM 

4 5, 6 5. 7 5-ft&Mm 
5 1 

52 -w*MS3ammm7<rji>j» 

5 3 -7>A-n-hg 
5 4 —t^BBW^M 

5 5-AV7H 

5 6-^-Kn-hJl 



